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THE 1987-92 DROUGHT

This chapter focuses on conditions experienced
during the most recent drought, the six-year event from
1987 to 1992. A few examples from the 1976-77
drought are also mentioned, but detailed discussion of
this earlier event is minimized because conditions have
changed greatly since then. Impacts experienced during
the 1976-77 drought—when 47 of the State’s 58
counties declared local emergencies—served as a wake-up
call to water managers statewide, spurring implementa-
tion of many improvements to water supply reliability.

—FIGURE 10—

Statewide Distribution of Precipitation for
Water Years 1990 and 1992

0 – 50

50 – 80

80 – 100

100 – 150

>150

Percent of Mean 
Annual Precipitation

Water Year
1990

Water Year
1992

WATER SUPPLIES AND
WATER PROJECT OPERATIONS

The 1987-92 drought was notable for its six-year
duration and the statewide nature of its impacts.
Because of California’s size, droughts may or may not
occur simultaneously throughout the entire state. The
jet stream’s position during the winter storm season is
an important determinant of regional precipitation
amounts. California, spanning more than nine degrees
of latitude (a north-to-south extent equaled or exceeded

only by Alaska and
Texas), seldom
experiences uniform
levels of wetness or
dryness, as illustrated
in Figure 10. Histori-
cal values for the
Sacramento River and
San Joaquin River
indices shown in the
previous chapter also
demonstrate this
point. As defined by
these indices, the
Sacramento River
system experienced
two dry years and four
critically dry years
during the drought;
the San Joaquin River
system experienced six
critically dry years.
Figure 11 shows
historical Delta
inflows and outflows,
as another way of
illustrating Central
Valley runoff during
the drought.

Defining drought
conditions in urban-
ized coastal Southern
California is compli-
cated. Historically,
imports (from
Northern California,
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—FIGURE 11—

Annual Delta Inflow and Outflow 1980-95*
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from the eastern
Sierra, and from the
Colorado River) have
provided about
65 percent of the
region’s water supply.
Hydrologic condi-
tions in the Colorado
River Basin may vary
greatly from those
being experienced in
California; the
extensive storage in
the river basin
further acts as a
buffer to short-term
hydrologic changes.
Colorado River
unimpaired flow at
the gaging station
used for interstate
compact administra-
tion was below the long-term historical average during
the 1987-92 drought, but the immediately prior multi-
year wet period had filled system reservoirs. When the
SWP sharply curtailed deliveries in 1991, MWD (the
most junior of California’s major Colorado River water
users) was able to maintain a full Colorado River
Aqueduct due to availability of surplus river water.

Water users served by most of the State’s larger
suppliers did not begin to experience shortages until
the third or fourth years of the drought. Reservoir
storage provided a buffer against drought impacts
during the initial
years of the drought.
The CVP and SWP
met delivery requests
during the first four
years of the drought,
but were then forced
by declining reser-
voir storage to cut
back deliveries
substantially, as
illustrated in Figures
12 and 13.
(Cachuma Reservoir
storage is also shown
to provide an
example of drought
impacts to a South-

ern California reservoir not connected to imported
water supplies.) In 1991, the SWP terminated deliver-
ies to agricultural contractors and provided only 30
percent of requested urban deliveries. The CVP, with
its larger storage capacity, reduced agricultural deliver-
ies by 75 percent and urban deliveries by 25 percent in
1991.

By the third year of the drought, overall statewide
reservoir storage was about 40 percent of average.
Statewide reservoir storage did not return to average
conditions until 1994, thanks to an unusually wet

—FIGURE 12—

CVP and SWP Deliveries During 1987-92 Drought
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—FIGURE 13—

Examples of Reservoir Storage During 1987-92 Drought
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1993. Some examples of surface water supply impacts
included:
• Among large urban agencies’ water development

projects, the City and County of San Francisco’s
system experienced the greatest supply impacts,
having only about 25 percent of total storage
capacity in 1991. The City and County con-
structed two turnouts—one 75 cubic feet per
second and the other 25 cfs—on the California
Aqueduct to obtain access to supplies from water
transfers.

• Lake Tahoe, the principal storage facility for the
U.S. Bureau of Reclamation’s Newlands Project in
Nevada, not only fell below its natural rim but
also reached a record low of more than a foot
below the rim. Storage on the Truckee River
system, all dedicated to Nevada uses, reached a
low of ten percent of total capacity in 1991.

• The creek providing water for Markleeville, the
county seat of Alpine County, dried up. A pipe-

The Lake Tahoe shoreline in 1992, with a then-unusable recreational pier in the foreground. In addition to
causing Lake Tahoe to reach a record low elevation, the drought also affected water-based recreation—both winter
skiing and summer boating.

line was constructed to a new water source. This
example is typical of impacts faced by small rural
water systems with marginal water supplies.
As described later in this chapter, the drought

spurred many water agencies to begin planning for
new facilities to improve water supply reliability. Only
two new water management facilities of regional scope
were put into service during the drought. In Northern
California, the Department’s North Bay Aqueduct
pipeline was completed in 1988, replacing previously
constructed interim facilities. The NBA was used to
convey SWP water and water transfers to Napa Valley
communities experiencing significant shortages of
local surface supplies. In the San Joaquin Valley, initial
operational testing was being conducted for the Kern
Water Bank, a project originally developed by the
Department for SWP supply augmentation and
subsequently turned over to local agencies to imple-
ment. In a 1990 test program, the Department
banked about 100 thousand acre-feet of SWP water in
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what was then known as the Semitropic local element
of the KWB. Semitropic Water Storage District
returned, through exchange, about half the stored
water in 1992.

Delta regulatory constraints affecting CVP and SWP
operations during the drought were based on SWRCB
Decision 1485. (D -1485 requirements took effect in
1978, immediately following the 1976-77 drought.)
Other operational constraints included temperature
standards established by SWRCB through Orders
WR 90-5 and 91-01 for portions of the Sacramento
and Trinity Rivers. On the Sacramento River below
Keswick Dam, these orders included a daily average
water temperature objective of 56˚ F during critical
periods when high temperatures could be detrimental to
survival of salmon eggs and pre-emergent fry.

Groundwater extraction increased substantially
during the drought. The total number of well driller

Although business sectors such as the landscaping industry and water-based recreation concessionaires were
negatively affected by the drought, the water well drilling industry prospered. Many private well owners deepened
existing wells or drilled new ones during the 1987-92 drought; well owners commonly experienced delays in
obtaining service due to the large backlog of drilling jobs. The drought also served to remind homeowners of the
maintenance needs associated with private wells.

reports filed with the Department was in the range of
25,000 reports per year for several years, up from
fewer than 15,000 reports per year prior to the
drought. The majority of the new wells drilled were
for individual domestic supply. Water levels and the
amounts of groundwater in storage declined substan-
tially in some areas. As indicated earlier, groundwater
extractions were estimated to exceed groundwater
recharge by 11 maf in the San Joaquin Valley during
the first five years of the drought. Precise surveys of
the California Aqueduct identified an increase in
subsidence along the aqueduct alignment in the San
Joaquin Valley, in response to increased groundwater
extractions.

Examples of impacts to groundwater supply
included:
• Numerous private domestic wells went dry, as did

wells supplying small systems in rural areas.
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Homeowners with private wells were forced to
drill new wells or deepen existing ones. Ground-
water users most at risk were typically those
relying on extractions from small coastal basins
with limited recharge, or on low-yield fractured
rock formations such as those in the Sierra Nevada
foothills. Dry wells at a number of small water
systems in rural areas of the Sierra Nevada foot-
hills resulted in the need to haul water. Counties
affected included Butte, Amador, Mariposa, and
Tuolumne.

• Water levels in Salinas Valley aquifers declined,
and increased seawater intrusion was noted. San
Antonio and Nacimiento Reservoirs, used by
Monterey County Water Resources Agency for
groundwater recharge, were only at six percent of
capacity in 1991. The valley’s extensive agricul-
tural production relies almost entirely on ground-
water. (A new water recycling project providing
supplemental irrigation supplies in the Castroville
area did not become operational until after the
drought ended.)

• Some communities in the Central Coast area rely
on small groundwater basins formed by coastal
terrace deposits, with recharge to these basins
being limited largely to direct precipitation over
the basin. These communities typically experi-
enced shortages throughout the drought, and
instituted rationing in response. Santa Barbara
experienced the largest water supply reductions of
any of California’s larger municipalities; its limited
groundwater and local surface water supplies were
unable to support area residents’ needs. As
described later in this chapter, the city was forced
to adopt several emergency measures including a
14-month ban on lawn watering.

• Groundwater supplies ranged from none to
minimal for the small North Coast communities
that frequently experience water supply problems.
In Mendocino, for example, supplies are provided
by individual private wells. It has been estimated
that ten percent of the town’s wells go dry every
year, an amount that increases to 40 percent
during droughts. Other communities with
problems included Weaverville and Fort Bragg
(building moratoria/connection bans), Klamath
(connected to a private well), and Willits (hauled
water, installed temporary pipeline). Wells or
springs serving several small water systems in the
Russian River corridor went dry; water haulage
was necessary.

ACTIONS TAKEN BY WATER
AGENCIES TO RESPOND TO DROUGHT

Department of Water Resources
The Department devoted substantial resources to

drought-related information collection and dissemina-
tion, including staffing a Drought Center to serve as a
central point of contact for information and emer-
gency assistance requests. The Department also
chaired the interagency Drought Action Team estab-
lished by Governor’s Executive Order No. W-3-91.
The Division of Flood Management compiled and
disseminated climatology, hydrology, and water
storage data. Staff in District offices were tasked with
performing anecdotal surveys of local water agency
conditions, and with providing increased local assis-
tance support in water conservation and other pro-
grams. Information collected by the Department was
provided to the media, to the general public, and to
the Legislature. Numerous status reports and other
drought-related information were published; examples
are listed in the references at the end of this report.

In addition to routine SWP operations, the Depart-
ment conducted several trial programs to improve SWP
water supply reliability. The demonstration groundwater
storage program with SWSD was one example. In 1989,
a weather modification project using aerial cloud seeding
was operated in the Feather River watershed. The
Department additionally began a demonstration weather
modification program using ground-based propane
generators in the Middle Fork Feather River watershed in
1991. The program was terminated after three years
when initial results indicated that a redesign was neces-
sary, by which time the drought had ended.

The Department used the California Aqueduct to
wheel water for other agencies’ drought-related water
transfers, and also for the drought water bank. The
bank, the most ambitious of the Department’s
drought response activities, is described in detail
below. The Department developed the bank in
response to the Governor’s 1991 Executive Order. The
bank operated three times—during 1991 and 1992,
then again in 1994, a critically dry year. Figure 14
shows locations of bank transactions in 1991 and 1992.
Details of bank operation are provided in Table 2.

The Department purchased water under 351 short-
term agreements in 1991. About 50 percent of the
water came from land fallowing, and about 30 percent
from groundwater substitution. The remainder of the
water came from reservoir storage. In 1992, about 80
percent of bank purchases came from groundwater
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Lake Oroville in 1990. Oroville Dam is at left edge of photo. The 3.54 maf reservoir was at about one-third
capacity at the time of this photo. During the 1976-77 drought, its storage declined to about one-quarter of
full capacity.

substitution and 20 percent from reservoir storage. No
land fallowing contracts were executed in 1992. While
land fallowing was a major feature of the 1992 bank,
it is also the water source that has the greatest poten-
tial for generating third party impacts.  The costs to
the seller of participating in land fallowing are higher,
and it was determined that water purchased from
other sources could be less expensive.  Finally, demands
in the 1992 and 1994 banks were much less than
those in 1991, and a judgement was made that land
fallowing was not needed to meet critical water needs.

The 1991 and 1992 banks were able to acquire
sufficient water to meet critical needs of all participants.
The highest priority critical needs were basic domestic
use, health and safety, and fire protection. Agricultural
critical needs allocations were based on supplies for
permanent plantings such as orchards and vineyards.
DFG, in a program operated in parallel to the drought
water bank, used emergency drought relief funding appro-
priated during the Legislature’s 1991-92 extraordinary

session to purchase almost 75 taf for fish and wildlife
purposes. Most of the water was used for wetlands at
wildlife refuges.

Water users and residents in regions of bank sales
expressed concerns about third-party impacts of the
fallowing and groundwater substitution associated with
the 1991 and 1992 banks. Some private groundwater
users in Butte County not participating in the bank
filed claims against the Department alleging impacts to
their wells. The Department conducted extensive
groundwater monitoring programs in areas of the
groundwater substitution purchases, including installing
extensometers to measure subsidence. The Department
paid Yolo and Butte Counties amounts equivalent to two
percent of the value of the groundwater substitution
contracts in their counties, to fund preparation of county
water plans or to update existing plans. The Department
also funded external reviews of 1991 and 1992 Bank
operation, which included economic evaluation of third-
party impacts (see references in Appendix).
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—FIGURE 14—

The 1991 and 1992 Drought Water Banks

City of San Francisco
50,000 AF

Contra Costa 
Water District

6,717 AF

Alameda Co. 
Water District

14,800 AF

Alameda Co. Flood Control &
Water Conservation District
500 AF

Santa Clara Valley
Water District

19,750 AF

Oak Flat 
Water District

975 AF

Westlands 
Water District

13,820 AF

Dudley Ridge 
Water District

13,805 AF

Kern County 
Water District

53,797 AF

Metropolitan
Water District

215,000 AF

Crestline Lake 
Arrowhead
Water Agency
236 AF

Yuba, Feather River
& other
336,767 AF
Purchased

Above Shasta 
Reservoir
6,709 AF
Purchased

Delta
338,828 AF
Purchased

Sacramento River
76,730 AF
Purchased

Yolo Bypass
61,771 AF
Purchased

American Canyon
Co. Water District

370 AF

ALLOCATIONS:

ALLOCATIONS:

1991 Water Bank 

1992 Water Bank

Yuba, Feather River 
64,419 AF
Purchased

Delta
2,500 AF
Purchased

American River
10,000 AF
Purchased

Stanislaus and Merced Rivers
61,705 AF
Purchased

Tulare Lake 
Basin Water 
Storage District
31,550 AF

Westlands
Water District

51,000 AF

Multiple Westside SJ
Valley Agencies

4,530 AF

Kern County
Water District

8,170 AF

Metropolitan
Water District

10,000 AF

Sacramento River
12,250 AF
Purchased

Yolo County
42,372 AF
Purchased

City of San Francisco
19,000 AF

Contra Costa
Water District

10,000 AF



21

Chapter 2—The 1987-92 Drought

In 1993, the Department completed a program-
matic environmental impact report covering operation
of potential drought water banks over the next 5 to 10
years. A bank would be implemented as needed on an
annual basis upon an executive order of the Governor,
a decision by the Secretary for Resources, or a finding
by the Department’s Director that drought or other
unanticipated conditions would significantly curtail
water supplies. The bank would continue to operate
until water supplies returned to noncritical levels.

The Department opened another drought water
bank in 1994, together with a short-term water
purchase program for SWP contractors. The Department
began organizing a 1995 bank in September 1994,
anticipating another dry year. By mid-November, water
agencies had signed contracts with the Department to
purchase water from the bank for critical needs. The
bank acquired options to purchase 29 taf of water from
five willing sellers. The options were subsequently not
exercised due to wet conditions in 1995.

Other Water Agencies
The majority of the State’s urban water retailers and

water wholesalers implemented demand reduction
techniques—either voluntary or mandatory—at
some point during the drought. Demand reduction

—TABLE 2—

Drought Water Bank Purchases and Allocations (taf)

programs were typically accomplished through extensive
customer education and outreach programs. Mandatory
rationing levels reached as high as 50 percent in some
hard-hit communities. Small communities in isolated
areas lacking back-up water sources and the ability to
interconnect with other water agencies typically had
no recourse other than demand reduction or water
haulage. Customers of agricultural water agencies
reduced planted acreage to match water supplies
expected to be available. Table 3 shows contingency
measures implemented by some of California’s larger
urban agencies in 1991, the driest year of the drought.
That year’s relatively cool summer helped urban water
users meet rationing goals by lessening landscape
water use needs.

Examples of other actions taken by water agencies
are briefly summarized below.
• Increased groundwater extraction was a common

response action. Agencies drilled new wells,
deepened existing ones, or expanded distribution
systems to serve groundwater to lands previously
supplied only from surface water. Some agricul-
tural water agencies worked with their customers
to develop delivery schedules that stretched
agencies’ stored surface water by making growers
responsible for meeting part of crop water needs

1991 1992 1994a

Supply

Purchases 821 193 222
Delta and instream fish requirements (165) (34) (48)
Net supply 656 159 174

Allocation

Urban 307 39 24
Agricultural 83 95 150
Environmentalb - 25 -
SWP Carryover 266 - -

Total Allocation 656 159 174
Selling Price ($/af)c 175 72 68

a Includes about 58 taf for SWP short-term water purchase program.
b 20 taf of this amount was part of the 75 taf purchased by DFG with emergency drought relief funding.
c Price to buyers at Banks Pumping Plant. Includes the cost of the water, adjustments for carriage losses and administrative charges.
Does not include transportation charges which ranged from $15 to $200/af, depending on the point of delivery and other factors.
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—TABLE 3—

1991 Urban Water Shortage Management

Water Agencya Contingency Measures

Reduction

Goalb A B C D E F G H I J K

Alameda County WD 18% X X X X X X

Contra Costa WD 26% X X X X X X X X X

East Bay MUD 15% X X X X X X X X X X

LA Dept. of Water and Power 15% X X X X X X X X X X

MWD 31% X X X X X X X X

Metropolitan WD of
Orange County 20% X X X X X X X X X

Orange County WD 20% X X X X X

San Diego Co. Water Authority 20% X X X X X X X X X X X

City of San Diego 20% X X X X X X

San Francisco PUC 25% X X X X X X X X

Santa Clara Valley WD 25% X X X X X X X X

A = Rationing G = Broadcast Public Information

B = Mandatory Conservation H = Mailed Public Information

C = Extraordinary Voluntary Conservation I = Water Patrols and Citations

D = Increasing Rate or Surcharges J = Fines and Penalties

E = Economic Incentives K = Water Transfer

F = Device Distribution

a Shortage contingency measures differ for wholesale and retail water agencies. This table includes both wholesalers and retailers.

b The actual performance of an agency’s drought management may have exceeded the adopted goal. Several of the retail agencies are located
within wholesalers’ boundaries. Contingency measures shown can include both retail and wholesale measures.
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through private groundwater extraction. Ground-
water, either directly or through substitution, was
the source of supply in many transfers.

• Water systems of all sizes constructed interconnec-
tions with neighboring agencies, to facilitate water
transfers and exchanges. The City and County of
San Francisco turnouts on the California Aque-
duct are an example of interconnections made
solely for the purpose of water transfers.

• Some agencies constructed temporary or emer-
gency pipelines to a back-up supply when their
primary source of supply became inadequate.
Multi-agency water transfers and exchanges used
to make a temporary SWP water supply available
to southern Santa Barbara County, for example,
entailed construction of a 16-inch pipeline
between Ventura and Oxnard. The City of Willits
used pipe supplied by the Office of Emergency
Services to make a temporary connection to an
alternate water supply.

The major limitation to seawater desalting has been its high cost, much of which is directly related to high energy
needs. With the decommissioning of Santa Barbara’s desalting plant, California’s installed capacity of seawater
desalting for municipal use is less than 5 taf per year.

• The drought increased interest in water recycling
projects, especially in Southern California.
Planning began for a number of new projects.
After the drought ended, however, studies of
many smaller projects (and of projects not eligible
for federal cost-sharing) were deferred. Projects
most likely to remain active were typically those
driven by wastewater disposal requirements, and
those eligible for federal cost-sharing.

• Coastal communities’ interest in seawater desalt-
ing likewise increased. The drought served as a
catalyst for initiating research studies, bench scale
tests, and demonstration projects, primarily in
Southern California. Most of these efforts termi-
nated with the end of the drought, because
seawater desalting remains noncompetitive with
other water supply augmentation options. The
City of Santa Barbara did contract for installation
of a modular, portable seawater desalting plant, in
response to its severe reductions in local water
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supplies. The plant, rated at a production capacity
of 7.5 taf/year, operated only during 1991. The
plant was subsequently mothballed; later, part of
its equipment was sold. During the time of its
brief operation, it was the State’s largest seawater
desalting plant designed for providing municipal
water supply.

• In a general sense, the drought encouraged water
agencies to review the reliability of their water
supplies and to initiate planning programs
addressing identified needs for improvement.
Examples of agencies performing extensive reviews
of supply reliability in response to the drought
included MWD, SDCWA, East Bay Municipal
Utility District, and Alameda County Water
District.

• The water transfers listed as contingency measures
in Table 3 were short-term transfers. Short-term
transfers, including those for the Department’s
drought water bank, were widely implemented
during the drought. It is difficult to accurately
quantify the amount of short-term transfers
implemented during the drought, because many
transfers involved pre-1914 water rights not
subject to SWRCB jurisdiction. Some short-term
“transfers” were not actually transfers from the
standpoint of water rights administration, as in
the case of transfers of contractual allocations
among CVP contractors.

—TABLE 4—

Sample Drought Impacts

Lost jobs & revenues in landscaping/nursery
industries

Homeowner costs for replacing lawns &
landscaping

Unemployment and other socioeconomic
impacts in farming-dependent communities
in the San Joaquin Valley

Increased wildfire damages

Widespread loss of trees in Sierra Nevada
forests

Dramatic declines in Central Valley striped
bass populations

Continuing decline in winter-run chinook
salmon escapement

Lost revenues to water-based recreation
businesses

Reduced hydroelectric power generation

• Long-term water transfers are usually considered to
be part of improving water agencies’ overall supply
reliability, not as drought response actions. A water
agency could execute a long-term agreement for
transfers only in dry/drought years, or one which
would entail exchanging wet year supplies for dry
year supplies over the agreement’s duration. Some
agreements of this nature were executed subsequent
to the drought’s end.

• The drought encouraged water and power agen-
cies to implement weather modification (cloud
seeding) programs, most located in Coast Range
and Sierra Nevada watersheds. The number of
operating programs increased from perhaps a
dozen prior to the drought to 20 during the
drought. However, the absence of cloud masses
suitable for seeding is a limiting factor on the
potential for water supply augmentation during
droughts.

DROUGHT IMPACTS TO
WATER AGENCIES

Discussion of drought impacts to the environ-
ment and at the water user or economic sector level is
beyond the scope of this report; information on this
subject can be found in the references provided in the
Appendix. Examples of impacts described in the
references are shown in Table 4 and in Figure 15.

The fundamental drought impact to water
agencies was a reduction in available water supplies.
Examples of further drought impacts to water agencies
are briefly summarized below.
• Declining revenues and increasing operational

costs were problems faced by most water
agencies. Revenues declined as customers
responded to calls for voluntary or mandatory
reductions in water use. Costs increased, as
agencies reacted to shortages by purchasing
water, deepening wells, or implementing water
education and conservation campaigns. Water
agencies thus increased their rates to recover
costs, sending a mixed message to the public—
use less water, pay more.

• Agricultural water agencies were especially affected
by drought-related financial problems. Estimated
statewide drought-idled acreage was on the order
of 500,000 acres, about five percent of 1988-level
harvested acreage. With reduced revenues, water
agencies were hard-pressed to cover fixed costs.
Financial problems experienced by Kern County
Water Agency’s member districts, together with
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—FIGURE 15—

Impacts Experienced During 1987-92 Drought
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concerns about SWP water allocation rules, were
an impetus for subsequent negotiation of the
Monterey Amendments between the Department
and the SWP contractors

• Some agencies not experiencing drought-induced
water quantity problems nevertheless experienced
water quality problems—most typically, agencies
relying on groundwater. Increased extractions
resulted in lowered water tables and resultant
contaminant migration toward production wells.
The City of Fresno, for example, took at least 34
of its municipal wells out of service as a result of
increased concentrations of pesticides, solvents,
and salts. Most municipalities relying on small
coastal groundwater basins observed increased
amounts of seawater intrusion.

• Saltier water was also a concern for in-Delta
diverters. The Department installed temporary
barriers at two South Delta locations—Middle
River and Old River near the Delta-Mendota
Canal intake—to improve water levels/water
quality/circulation for agricultural diverters.

 A marina at USBR’s 1 maf Folsom Lake in 1992. The drought caused significant economic impacts to operators
of water-based recreational businesses throughout much of California.

Contra Costa Water District relied largely on
CVP supplies during the drought, because water
quality at its Rock Slough intake was poor. (As
part of Los Vaqueros project construction,
CCWD subsequently constructed a new intake
farther upstream on Old River, to lessen salinity
intrusion impacts.)

• Some Southern California water agencies experi-
enced increased salt concentrations as a result of
receiving a higher percentage of Colorado River
water in their MWD supplies. The total dissolved
solids content of MWD’s Colorado River supplies
is typically on the order of 700 milligrams per
liter. MWD attempts to provide a 50/50 blend of
SWP and Colorado River water to its member
agencies, to the extent practical. Reduced SWP
supplies during the latter part of the drought
limited MWD’s blending capability, and MWD
lacked facilities to deliver a 50/50 blend through-
out all of its service area. SDCWA was probably
the most affected member agency. Imported
MWD water provides 70 to 95 percent of
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Residential outdoor water use varies widely throughout California, and is influenced by factors such as climate and
housing density. During the last drought, homeowners in areas experiencing the highest cutbacks in supply typically
experienced loss of landscaping. Some water agencies provided financial assistance to customers replacing lawn areas
with low water use landscaping, or to customers implementing landscape water audit recommendations.
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SDCWA’s service area supply; SDCWA received
essentially 100 percent Colorado River water
during 1991-92. Construction of Diamond Valley
Reservoir and completion of the Inland Feeder
will facilitate better regional distribution of SWP
water for blending.

DROUGHT-RELATED LEGISLATION
Public and media interest in droughts fosters

heightened awareness of water supply reliability issues
in the Legislature. More than 50 drought-related
legislative proposals were introduced during the
severe, but brief 1976-77 drought. About one-third
of these eventually became law. Similar activity on
drought-related legislative proposals was observed
during the 1987-92 drought.

Selected chaptered drought or water supply
reliability bills from the 1987-92 drought are summa-
rized below, followed by a summary of the proposed
State Drought Emergency Relief and Assistance Act of
1991. The Legislature took action on the provisions
contained in this proposal during an extraordinary
session held in 1991-92.

Chaptered Drought or Water Supply
Reliability Legislation
• Various technical and clarifying changes were

made to Water Code provisions governing
temporary and long-term water transfers.

• The use of potable water for specified non-potable
purposes was declared to be a waste or unreason-
able use of water if suitable, cost-effective re-
claimed water supplies were available. Several
measures expanding the types of applicable non-
potable purposes were enacted.

• Leases of water for up to five years, with specified
limitations, were exempted from SWRCB juris-
diction over water transfers. (Chapter 847-91)

• Groundwater substitution transfers were explicitly
authorized; related findings were made. (Chapter
779-92)

• The Water Conservation in Landscaping Act
directed the Department to draft and adopt a
model water efficient landscape ordinance by July
1992. Local agencies not adopting their own
ordinances by January 1993 were required to
begin enforcement of the model ordinance as of
that date. (Chapter 1145-90)

• The Agricultural Water Suppliers Efficient Manage-
ment Practices Act required the Department to
establish an advisory committee to review efficient

agricultural water management practices, and to
offer assistance to agricultural water suppliers
seeking improved efficiencies. (Chapter 739-90)

• The Water Recycling Act of 1991 set a statewide
goal of recycling 700 taf/year by 2000 and
1 maf/year by 2010. (Chapter 187-91)

• The Agricultural Water Conservation and Manage-
ment Act of 1992 authorized agricultural water
suppliers to institute water conservation or efficient
water management programs. (Chapter 184-91)

• The Department was required to develop stan-
dards for installation of graywater systems in
residential buildings. (Chapter 226-92)

•  Effective January 1992, water purveyors were
required to meter new connections. (Chapter 407-91)

• Caltrans was required to implement drought-
resistant freeway landscaping, and to allow local
agencies to place recycled water pipelines in
highway rights-of-way. Another measure urged the
Department of General Services to use drought
resistant plants in new landscaping.

• The Urban Water Management and Planning Act,
in effect since 1983, was amended in multiple
sessions. Amendments in 1991 required water
suppliers to estimate available water supplies at
the end of one, two, and three years, and to
develop contingency plans for shortages of up to
50 percent.

• The Department and the Department of Fish and
Game were directed to submit various reports to the
Legislature describing water supply availability and
drought-related water needs for fish and wildlife.

Proposed State Drought Emergency Relief
and Assistance Act of 1991

The Governor’s Drought Action Team supported
introduction of this legislative proposal to enhance the
State’s ability to respond to drought conditions and to
provide funding for local assistance activities. As
proposed, the measure’s provisions would:
• Appropriate $34.8 million from the General Fund

to the Department for financial assistance to local
water suppliers for emergency drought-relief water
supply, technical water conservation assistance,
and operation of the Department’s Drought
Information Center. Would also secure legislative
approval of projects potentially eligible for
funding from 1988 water conservation bond
monies. (legislative approval of projects eligible for
1988 bond funding enacted as Extraordinary
Session Chapter 10-91)
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The Model Water Efficient Landscape Ordinance was added to Title 23 of the California Code of
Regulations in response to requirements of the 1990 Water Conservation in Landscaping Act. Local agencies
not adopting their own ordinances by January 1993 were required to begin enforcement of the model
ordinance as of that date.

The model ordinance applied to all new and rehabilitated landscaping (more than 2,500 square feet in
size) for public agency projects and private development projects that require a local agency permit. The
purpose of the ordinance was to promote water efficient landscape design, installation, and maintenance.
The ordinance’s general approach was to use 0.8 ET0 as a water use goal for new and renovated landscapes.
(ET0 is a reference evapotranspiration, established according to specific criteria.)

To date, there has been no statewide-level review of how cities and counties are implementing this
requirement; hence, its water savings potential remains to be quantified. Estimating urban landscaping water
use is difficult due to lack of data. Only a handful of water districts in California have actual data on the
extent of irrigated acreage (residential lots plus large turf areas, such as parks, cemeteries, and golf courses) in
their service areas, and data are nonexistent at a statewide level.

WATER CONSERVATION IN LANDSCAPING ACT

• Authorize the Department to obtain short-term
commercial financing, backed by State Water
Project revenues, to fund drought-relief measures.
(enacted as Extraordinary Session Chapter 5-91)

• Give the governing body of a water supplier
explicit authority to enter into contracts with the
drought water bank or with other water suppliers
for transfer of water outside the service area of the
water supplier. (enacted as Extraordinary Session
Chapter 1-91)

• Declare that no temporary transfer of water under
any provision of law for drought relief in 1991 or
1992 would affect any water rights. (enacted as
Extraordinary Session Chapter 2-91)

• Authorize water suppliers to contract with and
pay their customers for water when customers
voluntarily reduce or eliminate use of water.
(enacted as Extraordinary Session Chapter 3-91)

• Appropriate $1 million from the General Fund to
SWRCB for expedited and expanded efforts to
process petitions for temporary changes to water
rights to accommodate drought-relief water transfers.

• Appropriate $10 million from the General Fund
to SWRCB for financial assistance to local water
suppliers for water recycling projects that could be
completed by June 30, 1992. (failed passage)

• Appropriate $24.2 million from the General Fund
to DFG to maintain and protect populations of
fish and wildlife and offset revenue losses. Priority
would be placed on threatened and endangered
species. (as enacted, appropriated $16.38 million.)

• Appropriate $1.2 million from the General Fund
to the Department of Health Services for augmen-
tation of the Emergency Clean Water Grant Fund.

• Appropriate $2.6 million from the General Fund
to the California Conservation Corps to increase
corps membership by 300 to assist state agencies
with drought-relief activities. (as enacted, appro-
priated $2.29 million)

• Appropriate $33.6 million from the General Fund
to the Department of Forestry and Fire Protection
for increased fire protection activities and for
capital outlay purposes involving installation or
rehabilitation of wells and pipelines to restore
water supplies to fire stations and conservation
camps. (failed passage)

THE DROUGHT AND EMERGENCY
MANAGEMENT ACTIONS

As the 1987-92 drought entered its fifth year,
carry-over storage in the State’s major reservoirs had
been depleted and water agencies throughout Califor-
nia were facing the prospect of major reductions in
supplies. The Governor signed an executive order in
February 1991, creating a Drought Action Team and
directing the team to coordinate a response to water
supply conditions. The team was headed by the
Director of DWR; its membership included represen-
tatives from nine other State agencies, with invited
participation from additional State and federal
agencies. Among other things, the team was charged
with advising the Governor on “determining whether
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—FIGURE 16—

Counties with Local Drought Emergencies in 1991
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and when to proclaim a state of emergency due to
drought conditions”.

Prior to formation of the Drought Action Team,
the Governor had declared a state of emergency in the
City and County of Santa Barbara in 1990, at the
request of both jurisdictions. By early 1991, ten
counties had declared local drought emergencies.
By the end of 1991, 23 counties had declared local
drought emergencies, as shown on Figure 16. Ultimately,
no statewide declaration of emergency was made for
the 1987-92 drought, although a declaration would
almost certainly have been made but for the “March
Miracle”  rains in 1991. Had such a declaration been
made, the Governor would have had broad powers to
take emergency response actions, as summarized
below. Prior to the “March Miracle,” for example,
plans were being made to require that all communities
develop strategies to respond to a worst case scenario
of a 50 percent reduction in their normal water
supplies.

Emergency Services Act
The Emergency Services Act (Government Code

Section 8550 et seq.) authorizes the Governor to
proclaim a state of emergency where he or she finds
that conditions of disaster or extreme peril exist,
caused by conditions such as flood, fire, storm,
epidemic, riot, drought, earthquake, or volcanic
eruption. These conditions of emergency must be
beyond the control, or likely control, of the services,
personnel, equipment and facilities of any single city
or county. The emergency must also require the
combined forces of a mutual aid region to combat.

Generally, the act is triggered by a local emergency
proclamation and a request to the Governor to
proclaim an emergency. The Governor may also
proclaim an emergency without such a local request, if
he finds that a state of emergency exists, and local
authority is inadequate to cope with the emergency.
The Governor must proclaim the termination of the
state of emergency at the earliest possible date that
conditions warrant.

Where a state of emergency has been proclaimed,
the Governor’s authority to respond includes:
• The Governor may make written orders and

regulations which have the force and effect of law.
• The Governor may suspend the provisions of

regulatory statutes, statutes prescribing procedures
for conduct of state business, and state regulations,
where he or she finds that strict compliance would
impede mitigating the effects of an emergency.

• The Governor may commandeer or use private
property or personnel. Compensation must be paid.

• The Governor has authority to exercise any police
power of the State within the area designated in
the emergency proclamation.

• The Governor may direct State agencies to use
their personnel, equipment and facilities to
prevent or alleviate damage or threatened damage
due to the emergency.

• The Governor may undertake preparatory steps
such as planning, mobilization of equipment, and
training.
Drought differs from other emergencies in that it

occurs over a period of time, instead of being a sudden
occurrence like fire, flood, or earthquake. Accordingly,
its burdens on cities and counties are likely to be
cumulative, rather than sudden and overwhelming. To
invoke the extraordinary remedies of the Emergency
Services Act, conditions of disaster or extreme peril to the
safety of persons and pro  perty should exist, and not be
a matter of speculation. The act permits the Governor
to assign a State agency any emergency response
activity related to the powers and duties of that
agency. This assignment may be accomplished by
executive order without the need of the Governor
having to proclaim a state of emergency.

Emergency Procedures in General
The governing body of a city or county declares a

local emergency when conditions of disaster or extreme
peril exist which are, or are likely to be, beyond the
control of the services, personnel, equipment, and
facilities of local government and require the combined
forces of other jurisdictions. The declaration enables the
city or county to use emergency funds, resources, and
powers, and to divert funds from other programs to
cover emergency costs. It is normally a prerequisite to
requesting the Governor’s declaration of a state of
emergency. The Director of OES may issue a letter of
concurrence to a city or county declaration of local
emergency. The Director’s concurrence makes financial
assistance available for repair/restoration of damaged/
destroyed public property under the State’s Natural
Disaster Assistance Act.

The Governor declares a state of emergency when
the conditions described in the preceding section are
met. The proclamation does the following:
• Makes mutual aid assistance mandatory from

other cities, counties, and state agencies.
• Enables the State to use the emergency powers

described previously.
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• Allows for State reimbursement, on a matching
basis, of city or county response and repair costs
connected with the emergency, and property tax
relief for damaged or destroyed private property.

• Is a prerequisite to requesting federal recovery
assistance.
Declaration of a major disaster is made by the

President when damage exceeds resources of state and
local government and private relief organizations.
Under a major disaster declaration two type of federal
assistance are provided, as authorized under the
Stafford Act (PL 93-288).

Assistance to individuals and businesses may include:
• Temporary housing assistance
• Low interest loans (individuals, businesses, and

farmers/ranchers)
• Individual and family grants

Assistance to state and local governments, special
districts, and certain private nonprofit agencies may
include:
• Debris clearance
• Repair/replacement of public property (roads,

buildings)
• Emergency protective measures (search and

rescue, demolition of unsafe structures)
• Repair/replacement of water control facilities

Public agencies often have specific powers in
their enabling acts to adopt water rationing and
other demand reduction measures. Municipal water
districts, for example, have specific authority to
adopt a drought ordinance restricting use of water,
including the authority to restrict use of water for
any purpose other than household use. During a
local emergency, cities and counties may promulgate
orders and regulations necessary for the protection of
life and property, and they have the authority to

provide mutual aid to any affected area. Where a
county has declared an emergency, it is not necessary
for cities affected by emergency conditions within
the county to make an independent declaration of
local emergency.

Water Code Sections 350-358 authorize public
and private water purveyors to declare a water shortage
emergency and to adopt regulations and restrictions to
conserve water. The governing body of a purveyor may
declare a water shortage emergency whenever it
determines that consumers’ requirements cannot be
satisfied without depleting the water supply to the
extent that there would be insufficient water for
human consumption, sanitation, and fire protection.
The governing body may adopt regulations and
restrictions on water delivery and use to conserve
water for the greatest public benefit, with particular
regard to domestic use, sanitation, and fire protection.
The regulations may provide for connection morato-
ria. DHS has the authority to impose terms and
conditions on permits for public drinking water
systems to assure that sufficient water is available. This
includes the authority to require an agency to con-
tinue its moratorium on new connections adopted
pursuant to Water Code Section 350 et seq.

Article X, Section 2 of the California Constitution
prohibits waste or unreasonable use or unreasonable
method of use or diversion of water. Court decisions
interpreting the Constitution have stressed that a use
reasonable in times of plenty may be unreasonable in
time of shortage, and reasonable use must be deter-
mined in the light of statewide conservation consider-
ations. Water Code Section 275 directs the Depart-
ment and the SWRCB to take appropriate actions
before courts, administrative agencies, and legislative
bodies to prevent waste or misuse of water.


